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Executive Summary 
Yorkshire Water Services (YWS) are currently granted a Time Limited Licence (TLL) for 
abstraction at Kilgram Bridge which is due for renewal in 1999. The Environment. Agency 
requires information on fish populations with regards to drought conditions and any possible 
effects that abstraction may have when considering licence renewal. In' order to evaluate any 
effects of drought and abstraction a three year study was instigated to examine fish populations. 
Surveys were conducted at nine main R.Ure sites and two tributaries in which the triennial 
rolling programme formed the basis of site selection. Multi-method sampling techniques were 
carried out at several sites in order to evaluate capture efficiency. 
High densities of brown trout juveniles were observed in the tributaries with an indication 
that fish had become crowded as a result of low flows. Ameliorative work to remove 
obstructions in the becks will alleviate future problems. Brown trout stocks were once again 
poor at Worton despite the stocking of fry in 1992. Brown trout, grayling and salmon were 
the most numerous species at Middleham, Jervaulx, Clifton Castle and Mickley, with coarse fish, 
notably chub, barbel, gudgeon and ruffe also relatively abundant at Middleham. The 
occurrence of ruffe at this site is encouraging because a recent verbal report by an angler 
has suggested that this species has all but disappeared from the R.Ure. Greater numbers of 
fish were recorded at Middleham than in the previous survey, along with the capture of large 
chub and barbel, which appears related to improved capture efficiency associated with low flows. 
Dace were relatively abundant in catches at Hewick Bridge despite reduced sampling efficiency 
at this site compared with the previous survey. New sites at Aldborough and Aldwark Bridge 
revealed roach and perch were the most numerous species present, with a large sample of small 
bream noted at Aldwark Bridge. 
The number of juvenile salmon in the main river is encouraging, as their numbers in the 
tributary streams fell during the drought and hot summers of 1989-1991. 
Salmon recruitment was very much governed by drought conditions with poor water 
quality during low flows in the tidal R.Ouse considered the main factor affecting the 
successful rehabilitation of the species in the R.Ure. Biological poor water quality, class 
B3, at Acaster Malbis will exacerbate poor water quality conditions during low flows in 
the tidal R.Ouse, further affecting salmon migration. 
Recruitment of brown trout in the tributaries was not directly related to flow levels in the main 
R.Ure. However, it is concluded that salmonids are at risk during drought flows and high 
temperatures from increased susceptibility to disease, predation, poor water quality and 
the direct lethal effect of high temperatures in shallow water. 
Low flows were not thought to be directly correlated to successful recruitment of coarse 
fish rather the associated high temperatures during drought conditions showed a strong 
positive effect. 
Coarse fish appear less susceptible to the effects of higher temperatures than salmonids, 
with notable increases in fry growth rates observed. 
At this stage in the study there are no clear indications that the drought has caused any 
deleterious effects to coarse fish populations or marked changes in species composition, with 
evidence of good recruitment by several species, indicating that the higher temperatures have 
been beneficial to recruitment. However, the indication that dace did not benefit as much as 
other coarse fish under these conditions may suggest some species are affected more than others. 
The successful strong recruitment of most coarse fish suggests that, in future, fisheries will 
be supported by the 1995 year-class. The behaviour of coarse fish under different flow 
conditions requires investigation in conjunction with the examination of abstraction points to 
evaluate fish losses. ' Several recommendations are highlighted to further evaluate drought 
impacts. 
An examination of sampling techniques and their species, age and size selectivity showed that 
a multi-method approach produced the least selective sampling but it was considered that more 
effort with seine netting where fish aggregations were identified from sonar surveys would 
increase sampling efficiency further. 
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1.0 Purpose 
The basis for undertaking the study was to examine factors and potential impacts affecting fish 
and fishing in relation to low flow drought conditions and what other impacts may arise as a 
result of further reduced flows resulting from abstraction. The study formed the basis of a three 
year project to concentrate on abstractions related to Time Limited Licences granted to Yorkshire 
Water Services which will be reviewed in 1999. 
To fully evaluate the possible effects on fisheries the study set out to encompass fish population 
surveys from fry to adult stock, analysis of angler catch data, reports from anglers and river 
reports from Environment Agency Fisheries staff. 
2.0 Methods/Analysis 
2.1 Fish Population Surveys 
The triennial rolling programme and the annual fry survey formed the basis of site selection on 
the main river Ure with additional tributary sites selected on the basis that previous population 
studies have been undertaken and would offer baseline information in order to detect any trends 
in population structure. The sites sampled are shown in Figure 2.1. 
Tributary and upper R.Ure sites were sampled by single anode electric fishing and lower Ure 
sites, being much deeper and wider, were approached with multi-method techniques in order to 
improve capture efficiency. The various techniques used included seine and gill netting and 
multi anode,"Wessex Array", boom boat electric fishing. At sites where different methods were 
used, the "traditional" single anode electric fishing was also conducted in order to ascertain the 
level of efficiency of previous surveys conducted solely by this method. Where multiple 
methods were used a sampling protocol of seine net, setting of gill net, single anode electric 
fishing followed by boom boat electric fishing was carried out. Gill nets were retrieved after all 
other methods had been conducted. Fish samples obtained by each method were retained 
separately prior to processing. Fry were sampled using a 20m x 1.8m micromesh seine net set 
in the margins. 
Details of sampling methods and site details are given in Tables 2.1.1-2.1.3 in the Appendices. 
The fork length offish captured was recorded and scales were taken from a sub-sample for age 
determination. Minor species such as bullhead, minnow, eels and coarse fish fry 
captured/observed by electric fishing were assigned a subjective score of abundance and fry 
captured by the micromesh seine were fixed in 10% neutral buffered formalin and returned to the 
laboratory where they were identified, counted and their fork length recorded. 
The fish population survey was conducted between 19 July and 13 August 1996, covering 11 
sites, with the fry sampled at a single site at Boroughbridge during the annual fry survey on the 
19 September 1996. These dates are relatively consistent with the timing of earlier surveys thus 
allowing a direct comparison with previous results. 
2.2 Angling catch returns 
A catch return system based upon the results from coarse fishing matches has been running since 
1971 and is utilised to demonstrate changes in species composition and catch indices. Angling 
clubs participating in the Environment Agency catch return system send in details of each fishing 
match either by a postage paid reply postcard to Coverdale House or via their angling club where 
they are collected by Environment Agency staff. The cards are processed annually to reveal 
trends in catch indices and species composition. In 1997 the Fisheries Classification system was 
introduced to the match return system which allows a venue to be assigned a letter from A to D 
based upon weight of fish caught per hour. Class A is awarded when catches exceed 149g 
(5.26oz) per angling hour and class D when catches fall below 71g (2.5 loz) per hour. Returns 
will be analysed from three sections on the R.Ure and will include a small section of the R.Ouse 
which is part of the historical data set. The sections are: Spennithorne to Ulshaw Bridge in the 
upper river, Bishop Monkton to Boroughbridge and Dunsforthto Linton-On-Ouse in the lower 
river. 
2.3 Information from Anglers 
All reports received from anglers during 1996 are collated to detail a useful source of 
information. Reports received have either been verbal, written details in letter format or return 
of River Information Sheets sent out via the Area Drought Coordinator. 
2.4 Environment Agency Fisheries staff reports 
Fisheries staff monthly reports are collated for 1996 to provide a further source of information 
about the river state and its fisheries throughout the year. River inspections were made in order 
to determine if salmon and brown trout spawning sites could be threatened, post spawning, as 
a result of low flows causing these sites to dry out. 
3.0 Results 
3.1 Fish population surveys 
The results are summarised in Tables 3.1.1-3.1.7 and Figures 3.1.1 -3.1.15 in the Appendices and 
include length:frequencies from the R.Ouse for comparison. 
3.1.1 Sites and species 
River Ure 
Poor catches of brown trout were once again observed at Worton, despite the stocking of fry 
in the spring of 1992. Although the area of suitable habitat for larger trout was reduced as a 
result of low flows over the weir, the site should support more juvenile fish and the low catches 
give cause for concern. Brown trout, grayling and salmon were the most numerous species 
noted at Middleham, Jervaulx, Clifton Castle and Mickley, with coarse fish, notably chub, 
barbel, gudgeon and ruffe, also relatively abundant at Middleham despite suggestions that 
ruffe were absence from the river. Greater numbers offish, particularly grayling, were recorded 
at Middleham than in the previous survey, along with the capture of large chub and barbel. 
Capture of the iatter two groups is indicative of improved capture efficiency as a result of the 
relatively low flows having a concentrating effect thus making fish more susceptible to capture. 
Comparable numbers of large chub and barbel were reported during the 1983 survey when 
similar low flow conditions prevailed. 
The numbers of juvenile salmon observed in the main river are encouraging as the numbers 
observed in the tributary streams appear to have fallen during the drought (FSR 4/96 and 
Figs.3.1 .a-b). In 1992 a relatively large decline in the number of juvenile salmon found in R.Ure 
tributary streams was reported and attributed to poor water quality conditions in the tidal ROuse 
and low flows in the nursery streams as a result of the "drought" 1989-90. 
At Hewick Bridge the overall number of fish captured was lower than the previous survey, 
partly as a result of the reduced efficiency of the gill nets, but dace were still relatively abundant. 
Most notable at this site was the lack of roach compared with the previous survey.. Roach, 
bleak and chub were the most numerous species captured at Langthorpe representing an 
increase in numbers compared with the previous survey whilst the numbers of perch and pike 
were lower. At Aldborough, gudgeon, roach and perch were relatively numerous with slightly 
more pike than at upstream sites. Roach were the most abundant species present at Aldwark 
Bridge, with relatively large numbers of bream also recorded. Perch, bleak and gudgeon were 
the next most numerous species present with ruffe being more abundant than at all other sites 
except Middleham. 
Eels were recorded from all R.Ure sites except Worton and Jervaulx where habitat may be 
limiting. A sample of eels from Hewick Bridge, examined for red maggot dye tissue residues 
thought to have food chain health implications and the occurrence of pathogenic parasites 
revealed that visible traces of maggot dye were not present in the white muscle tissue but the 
swimbladder nematode Anguillicola crassus was recorded in 7 out of the 8 eels. Three of the 
eels infected showed severe damage to the swimbladder. This parasite is known to be 
pathogenic to eels and could limit stocks in future if significant mortalities occur. 
Swan and Apedale Becks 
High densities of 0+ trout occurred at both sites with estimated populations in Swan and 
Apedale beck of 438 and 592/lOOm2 respectively but >0+ fish were observed in very low 
numbers. The number of 0+ trout gave the highest densities on record for these becks and yet 
the number of older fish were the lowest. This indicates very good conditions for recruitment, 
as a result of adult fish ascending the streams from the R.Ure, in the autumn/winter of 1995. The 
very low numbers of >0+ fish may have occurred as a result of escapement to the R.Ure of 
juveniles in 1995, poor recruitment in 1994 or high mortality from the drought conditions of 
1995. Results from the R.Wharfe drought survey (FSR14/97) and the low numbers of 1+ 
trout in the R.Ure supports the theory that the 1995 year-class of brown trout was 
relatively poor with a strong year-class from 1996. 
3.1.2 Age and growth 
The high densities of 0+ brown trout (1996 year-class) in Swan and Apedale Becks gave rise 
to mean lengths of 5.7cm and 5.8cm respectively compared with previous figures of 6.8cm and 
6.9cm and by comparison the mean length of trout fry in the main river at Clifton Castle was 
8.3cm indicating a density dependent effect upon growth in the two tributaries. 
In the main R.Ure, the 1994 year-class of brown trout was notably stronger than most, with the 
exception of Mickley, where a stronger 1993 year-class was observed. At Mickley above 
average growth rates were also noted which may suggest that the populations at this site are 
associated with stocking. The'age structure of salmon was numerically dominated by the 1996 
year-class (0+) with fish at Clifton Castle expressing slightly faster growth rates than observed 
at Mickley. The 1996 year-class of grayling was also particularly strong, but both Middleham 
and Clifton Castle had evidence that the 1995 year-class was fairly well represented. Barbel 
were caught at only two sites, Middleham and Clifton Castle, both exhibiting contrasting year-
class structures, with old, large fish and young fish respectively (Table 4.6 and Figure 4.5). 
Dace were well represented by the 1995 year-class at Hewick Bridge and Langthorpe. Large, 
old chub were only captured at three sites on the R.Ure, Middleham, Jervaulx and Mickley 
where the 1983 and 1984 year-classes were most evident. 
Most coarse fish species in the lower R.Ure were supported by a strong 1995 year-class and 
notably bream of this year-class were very evident at Aldwark Bridge. At Langthorpe the 
1995 year-class of bleak was particularly strong but this year-class was not as evident at the 
other R.Ure sites. Ruffe were not captured in sufficient numbers to indicate that recruitment had 
been particularly successful apart from Aldwark Bridge where a single cohort from 1995 was 
present. Pike were mostly represented by fish from 1994 and 1992 and as with perch the older 
fish were from 1989-1992 year-classes. 
Compared with previous years, the growth rates of most fish were greater than those observed 
in 1993. For example, the 1+, 1995 cohorts of roach exhibited faster growth rates than 1+ fish 
in 1990 which is highlighted in the Coarse Fish Fry Surveys (FSR 17/91 and 49/96). The reports 
demonstrate that their relatively faster rates of growth were instigated by very good growth in 
their first year, with fry in 1995 attaining greater mean lengths than those in 1990. 
However, 4+ and 5+ roach were generally slower growing, suggesting perhaps that previous 
strong cohorts from 1989 and 1990 exhibited intra-specific competition. Perch also showed 
differences in growth rates when comparing results from 1990 and the 1996 surveys, with older 
fish (>3+) having similar rates, whilst younger fish in 1996 were generally slower than 
comparative year-classes in 1990. 
3.2 Fry survey 
The catches, species composition and growth are summarised in Tables 3.2.1 and 3.2.2. 
Four species, chub, roach, bream and minnow were recorded in 1996 compared with a further 
4 species, dace, bleak, gudgeon and 3-spined stickleback in 1995. Dace were the most notable 
species by their absence as they have been present in every sample, except 1989, since fry 
monitoring began in 1981. Roach were numerically dominant representing 89.6% of the total 
sample with chub, minnow and bream representing 10.1%, 2.9% and 0.9% respectively. Bream 
have only been recorded on four occasions, 1983 and 1984 and recently in 1995 and 1996. 
Recruitment in 1983 resulted in a strong year-class that has supported angling catches in the 
Ouse system. The relatively large number of 1+ bream (1995 year-class) sampled at Aldwark 
Bridge (see 3.1.1 and 3.1.2) suggests that this year-class will support angling catches in the 
future. The mean length of each species were slightly above the long-term values but not as high 
as those observed in 1995 and it is unlikely that the 1996 year-class will be particularly strong. 
3.3 Angling catch returns 
Catch returns are summarised in Fisheries Science Report 11/97. 
Only one match was reported from the R.Ure on the Spennithorne to Ulshaw Bridge section, the 
first for 11 years. Catch indices were the lowest on record with only one angler from the 12 
catching a single perch and an eel. The match was held during poor fishing conditions, the river 
being in flood, which partly explains the result and classification D. However, a retrospective 
analysis of results indicates that this venue has never been assigned a higher classification. A 
single match reported from the Bishop Monkton to Boroughbridge section had a slightly better 
result with 4 out of the 5 anglers catching fish, increasing the catch indices compared with recent 
previous results. Despite the relatively few matches recorded from this section the.classification 
has remained relatively stable with an increase from D to C during the warm summers of 1989-
91 with a return to D in the following years and back to a C in 1996. Although chub, perch, eel 
and bleak were recorded, results from the single match do riot allow trends in species to be 
evaluated. Results from 17 matches were reported in the Dunsforth to Linton section showing 
a decline in the number of anglers weighing in their catch and a fall from a C classification to a 
D compared with 1995. Past data for this section have classified it D for most of the period, until 
1992 -1995 when increased catches promoted it to a C, probably as a result of good coarse fish 
recruitment in 1989 -1991. A more detailed examination of individual returns from the 
Dunsforth to Linton section indicates that catches were generally good throughout the summer 
and early winter but declined thereafter when anglers usually expect catches in this section to 
improve. Although not analysed, results from some winter league matches reported in the angling 
press highlighted relatively poor results. The species composition of angler catches has not 
changed greatly in recent years with roach and perch being the most recorded species. Bream 
were not recorded from club matches in 1996 but chub were observed to increase slightly. 
3.4 Angler reports 
In the upper river, reports were received indicating that filamentous algal blooms were evident. 
An angler reported poor fly hatches at Jervaulx whilst another had observed large hatches at 
Tanfield in 1996. Most anglers expressed concerns about the rapid rise and fall in river level in 
recent years and the exceptionally low levels observed in the last few years. Concern has been 
expressed over the lack of flow which is insufficient to"clean" the river and the appearance of 
stagnant areas where "sludge and algae" (diatom mats) build up. 
The increase in piscivorous birds has been of concern to many anglers. Throughout the R.Ure 
anglers have reported an increase in the number of goosander in recent y£ars with large wintering 
flocks of 70-100 birds reported in areas between Boroughbridge and York on the R.Ouse during 
the winter of 1996-97. One angler has reported goosander on the river all year round in the 
Boroughbridge area,-when before he considered them winter visitors. Anglers fishing the lower 
R.Ure between Dunsforth and the R.Ouse above York have considered the increase in the number 
of cormorants to be responsible for the decline in the quality of fishing to such an extent that a 
major winter league fishing competition was cancelled because the number of competitors 
catching fish had declined markedly. Anglers have also suggested that some unusual winter 
aggregations offish are a direct result of piscivorous birds, causing the fish to move to areas they 
are not normally associated. Dense shoals offish have been observed in Milby Cut on the R.Ure 
and Linton Lock cut and Nether Poppleton on the R.Ouse. Some anglers have suggested that the 
fish have moved to these areas because disturbance from human activity has kept the fish-eating 
birds away. 
The abundant macrophyte growth along the margins of the lower R.Ure during the summer has 
been of concern to anglers primarily as a result of reduced access to fishing pegs but one angler 
has expressed concern over the amount of filamentous algae "smothering other weeds" and what 
effect it may be having on the river. A macrophyte survey report produced for YWS (Scott-
Wilson 1996) has confirmed that filamentous algae have been very abundant at many sites. At 
Jervaulx, filamentous algae provided 100% marginal cover and at Dunsforth, submerged 
macrophytes had a 70%-100% covering by filamentous algae. 
Reports were received from anglers expressing concern over the colour of the river. The river 
was reported as having a green/grey tinge to it, whilst other reports related to the river being 
much clearer than normal. 
3.5 Environment Agency Fisheries Inspectors reports 
Inspectors were notified of good catches of trout and some grayling in the upper R.Ure during 
May and June. At the start of the coarse fishing season, chub, dace and barbel were reported in 
catches in the river around Ripon and Boroughbridge. A 131b salmon was taken-by rod and line 
at Ripon during June. Inspectors were informed of poor catches in the lower R.Ure, notably 
Dunsforth to Linton during the winter of 1996. 
Abundant macrophyte growth was observed in the lower river during the summer. 
Inspections during the winter revealed salmon on redds at Middleham, Clifton Castle and 
Jervaulx. Brown trout redds were observed at Middleham. A follow-up survey in April 1997 
revealed that the salmon redds at Clifton Castle and Middleham were still covered by flowing 
water but the redd observed at Jervaulx had very low flows with some gravels exposed. The tail 
water behind this particular redd was almost stagnant with mats of diatoms rising to the surface. 
The, area at Middleham where brown trout redds were observed was relatively dry with much 
exposed gravel. Ah examination of the exposed redds failed to reveal any eggs or alevins. 
4.0 Key issues/impacts 
4.1 Brown trout 
The production of brown trout in Apedale Beck does not appear directly related to flow in the 
catchment measured at Kilgram Bridge (Appendix (10)/ Low flows in September through to 
December would most likely impact on adult access from the R.Ure to the nursery' streams 
which, does not seem to be the case in Apedale Beck and the large numbers of fish evident in 
Swan Beck further supports this, certainly the apparent reduction in wetted area of the streams 
as a result of the drought can not account for such a large increase in density. What was 
noticeable from the growth rate data is that the mean length of 0+ fish was much lower at the 
higher densities observed in .1996 than in previous years which suggests that fish are more 
concentrated possibly as a result of low flows. This has possible implications for reducing fish 
survival resulting from the increased susceptibility to disease, predation and the lethal effects of 
high temperatures in shallow water. Brown trout are thought to be less susceptible in the main 
river because of relatively higher flows than tributaries and a wider availability of habitat. 
However, at lower flows, especially, if reduced by abstraction, trout could become subject to 
higher temperatures and disease with any. crowding in pools leading to an increased 
susceptibility to predation. 
4.2 Salmon 
Smolt production has already been described in FSR 4/96 and the relationship between the 
number of smolts trapped at Mickley and flows in the river is shown in Table 4.2.1. From 1990 
the number of smolts has declined markedly, which coincides with the low flows and hot 
summers of 1989-1991. Loss of production in the tributaries as a result of low flows is. 
highlighted in FSR 4/96 but reduced flow in the main river will also account for some loss of 
production, particularly as it appears that some redds may become exposed as a result of low 
flows, which will be most critical between October and May. This clearly needs addressing in 
relation to abstraction rates. -
Another serious threat and possibly the most significant to salmon survival is the poor water 
quality of the lower, tidal R.Ouse, in particular the low dissolved oxygen levels and high 
temperatures during hot summers. Smolts are at greater risk than adults due to their lower 
swimming capabilities, but their migration to sea in early spring when river levels should be 
higher, along with lower temperatures should assist in their survival. If conditions prevail 
whereby river levels are low during smolt migration then increased mortality would be expected. 
Adults returning in spring are also at risk at low flows, but more importantly, late run fish, 
summer and autumn grilse (one sea winter fish) would run an even higher risk as a result of low 
summer flows, increased water temperatures and low dissolved oxygen acting as a block to 
migration, as expected in the drought years. Returning adults during late summer and autumn 
also have to negotiate weirs and passes under sub-optimal flow conditions and therefore 
increased mortality could arise. If salmon runs do increase significantly in the near future 
we could be faced with a similar scenario to that observed on the R.Tyne whereby poor 
water quality during hot drought years cause large mortalities of returning adults. 
4.3 Coarse fish 
Coarse fish production, measured as mean fry growth by September, shows a strong positive 
correlation with water temperature and some correlation to low summer flows (Table 3.2.1 and 
3.2.2). The hot dry summers of 1989 and 1995 produced conditions for very good fry growth 
and subsequent survival expressed as strong year classes. Almost all coarse fish species have 
shown good recruitment during the drought of 1995 with the exception of bleak and ruffe which 
have been spatially more variable in their recruitment success. Dace recruitment, expressed as 
the number of juveniles observed in the annual fry survey, has fallen in the period 1989-1996 
when compared to the relatively high numbers recorded'during 1982-1988. This has coincided 
with an almost inverse relationship with chub recruitment. Roach have been more variable in 
their recruitment success during 1981-1996 but in recent years, particularly 1989-1996, they have 
been slightly more successful. 
4.4 Angling and angler issues 
Anglers have reported that the key issues affecting their sport relate to: 
Piscivorous birds 
Low flows 
Abundant weed growth 
Perceived marked changes in fish behaviour 
5.0 Limitations of survey techniques and results obtained 
.A multi-method sampling technique was adopted at each site, where suitable, in order to improve 
on capture efficiency. 
5.1 Sampling efficacy 
5.1.1 Method selectivity 
The selectivity on species, size and age of multi-method techniques at three sites, Aldwark 
Bridge, Beningbrough and Naburn are highlighted in Appendices 1 a-8. 
It is recognised that no measure of effort:capture efficiency was recorded for these comparisons 
but in order to standardise methodology as far as practically possible these data are derived from 
a single seine net sweep, electric fishing both margins and a single gill net at each site. 
5.1.2 Species selectivity . 
At Aldwark Bridge (Appendix la-le) seine netting accounted for eight of the nine species 
recorded at this site whilst single anode and boom boating captured six ahd five species 
respectively with gill netting only catching perch and roach. Single anode electric fishing and 
boom boating did not account for ruffe, gudgeon and bream, three notably benthic species and 
the boom boat and seine net failed to capture dace. At Beningbrough (Appendix 3a-3e) the 
single anode caught all seven species recorded with the seine net accounting for five (missing 
dace and chub) whilst the boom boat appeared very selective for just roach and the gill net was 
again poor with one pike and six perch captured. The apparent selectivity of the boom boat at 
Beningbrough was reversed at Naburn (Appendix 5a-5e) with this method accounting for all 
eight of the noted species with the single anode only missing bream whilst the seine net missed 
silver bream and perch. 
The seine net did not capture any eels, this species was only represented in electric fishing 
samples. 
5.1.3 Size selectivity 
The size selectivity for each method by site are shown in Appendices 4a-6d which demonstrate 
that the seine net appeared to select for fish sub 16cm, with the single anode and boom boat less 
selective for smaller fish but notably selective for larger fish, particularly pike at some sites. The 
gill nets, representing relatively low catches, could not be shown to demonstrate selectivity. 
5.1.4 Age selectivity 
Appendix 7 and 8 further demonstrate the selectivity of each method with seine netting selective 
towards 1+ fish and the boom boat selective for >3+ age groups. There was slightly less age 
selectivity with the single anode with gill netting expressing the least. The young of the year 
cohort (0+) are generally under sampled with the methods described above and therefore a 
separate fry survey was conducted to evaluate these with the results shown in FSR 49/96. Most 
notable during the survey was the low capture rate observed with the gill net with the exception 
of Acaster Malbis. Previously this method has been relatively effective for the capture offish 
in deeper waters which can not be sampled'easily by the other methods. The reduction in capture 
efficiency is thought to be attributed to increased visibility of the gill net related to the clarity of 
the water at lower than normal summer water level. 
6.0 Recommendations for future work 
1. Conduct a fish population survey on Swan and Apedale Becks at several sites in July 1997 to 
determine the number of 1+ fish and current production in relation to flow and ameliorative works. 
2. Measure smolt escapement in relation to production from adults returning during the 1995/ 
1996 period by operating Mickley smolt trap in the spring of 1997 in order to validate the trap 
success with the numbers of fish observed from selected river sites and tributaries. 
3. Undertake quantitative fish population surveys at Jervaulx and Clifton Castle during July 1997 
in order to establish baseline monitoring for salmon production in the main R.Ure which can be 
used to examine drought impacts. 
4. Assess salmon production in the R.Ure "salmon becks" to help determine drought impacts by 
comparing results with previous surveys. 
5. Continue to monitor and model water quality conditions in the tidal R.Ouse to determine the 
impact to salmon migration under low flow conditions. The installation of a fish counter at Naburn 
weir will assist in quantifying the numbers of adult salmonin relation to different flow patterns. 
6. Examine records at Thornton Steward to determine if entrainment occurs and assess the level 
of fish loss. 
7. Future fish population survey programmes of the lower R.Ure and R.Ouse should adopt a 
multi-method approach as described above. In conjunction with this approach further sites 
should be examined with a view to increased effort from seine netting in relation to known 
aggregations off ish as identified from sonar surveys. 
8. Instigate a study during the autumn/winter of 1997-1998 to determine spawning sites and 
which may be at risk from low flows and desiccation. 
TABLE 3.1.1 CATCHES, RIVER URE 
SITE 
METHOD 
Brown trout 
Salmon 
Grayling 
Barbel 
Dace 
Chub. 
Roach 
Bream 
Bleak 
Gudgeon 
Ruffe 
Perch 
Pike 
Eels 
Bullheads 
Lampreys 
Minnows 
Stone Loach 
Fry 
Worton 
SAW 
4 
6 
1* 
5* 
4* 
Middleham 
DAW 
DAB 
17 
10 
40 
7 
14 
5. 
2 
2* 
Jervaulx 
SAW 
21 
2* 
2* 
1 
3* 
3* 
2* 
Clifton 
Castle 
SAW . 
34 
50 
55 
6 
-
-
1 
45 
3* 
1* 
3* 
3* 
Mickley 
SAW 
old new 
39 
9* 
1 
1 
2* 
9 
1 
3 
i 
1* 
2* 
3* 
2* 
Hewick Bridge 
SAB 
2 
1. 
1 
4 
13 
BB 
5 
1 
-
1 
GN 
12 
3. 
2 
Langthorpe 
SAB 
10 
44 
42 
39 
9 
3 
3 
• 
3* 
GN 
' 
2 
1 
2 • 
BB 
7 
1 
5 . 
4 
2 
Aldborough 
SAB 
1 
16 
1 
24 . 
14 
6 
39 
1* 
4* 
BB 
-
2 
1 
1 
4 
4 
GN 
1 
Aldwark Bridge 
SAB 
2 
5 
22 
1 
3 
4 
53 
SN 
1 
99 
88 
2 
15 
8 
35 
1 
GN 
1 
2 
BB 
3 
8 
20 
3 
7 



Table 3.2.1 Catches of coarse fish fry at Boroughbridge 
Numbers in parentheses are percentage representations in each sample 
*Kilgram Bridge: flows for June, July and August as a percentage of long-term mean(l 972-1996) for these months 
Barbel 
Chub 
Dace 
Roach 
Bream 
Perch 
Bleak 
Ruffe 
Gudgeon 
Minnow 
Stoneloach 
3-spined 
stickleback 
TOTAL 
% summer 
flow* 
1981 
1 
(0.6) 
13 
(7.3) 
3 
(1.7) 
134 
(75.8) 
-
5 
(2.8) 
15 
(8.5) 
6 
(3.4) 
177 
88 
1982 
131 
(53.3) 
25 
(10.2) 
9 
(3.7) 
1 
(0.4) 
14 
(5.7) 
54 
(22.0) 
12 
(4.9) 
246 
133 
1983 
4 
(0.8) 
53 
(10.9) 
3 
(0.6) 
81 
(16.7) 
1 
(0.2) 
. 41 
(8.4) 
302 
(62.1) 
486 
60 
1984 
5 
(1.3) 
109 
(27.4) 
237 
(59.5) 
4 
(1.0) 
1 
(0.3) 
42 
(10.6) 
398 
34 
1985 
8 
(2.5) 
62 
(19.6) 
45 
(14.2) 
1 
(0.3) 
1 
(0.3) 
200 
(63.1) 
317 
235 
1986 
2 
(0.4) 
388 
,(82.2) 
61 
(12.9) 
19 
(4.0) 
1 
(0.2) 
1 
(0.2) 
472 
111 
1987 
112 
(25.7) 
7 
(1.6) 
315 
(72.4) 
1 
(0.2) 
435 
160 
1988 
1 
(0.4) 
60 
(24.3) 
76 
(30.8) 
3 
(1.2) 
107 
(43.3) 
247 
190 
1989 
100 
(14.6) 
74 
(10.8) 
72 
(10.5) 
1 
(0,1) 
15 
(2.2) 
68 
(9.9) 
91 
(13.3) 
264 
(38.5) 
685 
39 
1990 
139 
(17.6) 
608 
(77.2) 
2 
(0-3) 
25 
(3.2) 
13 
(1.6) 
1 
(0.1) 
788 
44 
1991 
194 
(32.2) 
70 
(11.6) 
210 
(34.8) 
5 
(0.8) 
43 
(7.1) 
81 
(13.4) 
603. 
63 
1992 
330 
(56.1) 
23 
(3.9) 
135 
(23.0) 
63 
(10.7) 
-
35 
(6.0) 
2 
(0.3) 
588 
75 
1993 
1 
(0.3) 
83 
(22.9) 
22 
(6.1) 
105 
(2s:i) 
2 
(0.6) 
150 
(41.3) 
363 
133 
1994 
121 
(14.4) 
71 
(8.5) 
214 
(25.5) 
432 
(51.4) 
2 
(0.2) 
840 
52 
1995 
437 
(38.4) 
69 
(6.1) 
458 
(40.3) 
3 
(0.3) 
77 
(6.8) 
22 
(1.9) 
66 
(5.8) 
1136 
19 
1996 
51 
(10-1) 
699 
(89.6) 
7 
(0.9) 
23 
(2.9) 
847 
50 
TOTAL 
7 
(0.08) 
1536 
(17.8) 
1197 
(13.9) 
3167 
(36.7) 
15 
(0.17) 
6 
(0.07) 
171 
(2.0) 
71 
(0.82) 
242 
(2.8) 
2118 
(24.5) 
19 
(0.22) 
7 
(0.08) 
8628 
Table 3,2.2 Growth of coarse fish fry at Boroughbridge 
Numbers are mean lengths(mm) and numbers in parentheses show sample size for mean calculation 
*mean of annual means (not weighted) 
Barbel 
Chub 
Dace 
Roach 
Bream 
Perch 
Bleak 
Ruffe 
Gudgeon 
Minnow 
Stoneloach 
3-spined 
stickleback 
% summer 
flow 
1981 
33 
30.1 
(13) 
42.3 
(3) 
28.0 
(134) 
42.8 
(5) 
29.3 
(15) 
48.8 
(6) 
88 
1982 
39.1 
(131) 
32.7 
(25) 
29.1 
(9) 
47 
0) 
41.6 
(14) 
40.6 
(54) 
46.3 
(12) 
133 
1983 
40.5 
(4) 
35.7 
(53) 
54.0 
(3) 
36.7 
(81) 
40 
(1) 
44.3 
(41) 
28.7 
(161) 
60 
1984 
38.6 
(5) 
49.0 
(109) 
40.4 
(237) 
39.5 
(4) 
37 
(1) 
41,8 
(42) 
34 
1985 
22.6 
(8) 
42.3 
(62) 
27.3 
(45) 
19 
(1) 
30 
(1) 
27.2 
(200) 
235 
1986 
31.5 
(2) 
41.0 
(388) 
29.4 
(61) 
28.6 
(19) 
32 
(1) 
38 
(1) 
111 
1987 
37.3 
(112) 
31.4 
(7) 
25.6 
(118) 
34 
(1) 
160 
1988 
25 
(1) 
43.4 
(60) 
32.8 
(76) 
25.3 
(3) 
28.4 
(106) 
190 
1989 
36.7 
(100) 
52.8 
(74) 
38.9 
(72) 
34 
(1) 
35.2 
(15) 
53.9 
(68) 
49.4 
(91) 
27.7 
(154) 
39 
1990 
43.1 
(139) 
38.8 
(181) 
43.5 
(2) 
52.2 
(25) 
37.2 
(13) 
39 
(1) 
44 
1991 
33.2 
(194) 
55.4 
(70) 
39.0 
(213) 
58.0 
(5) 
46.9 
(43) 
29.0 
(81) 
63 
1992 
30.8 
(158) 
51.5 
(23) 
32.7 
(135) 
31.2 
(63) 
29.5 
(35) 
21.0 
(2) 
75 
1993 
20 
(1) 
24.2 
(83). 
48.0 
(22) 
23.9 
(105) 
33.5 
(2) 
30.9 
(150) 
133 
1994 
28.4 
(121) 
43.5 
(71) 
31.8 
(214) 
25.7 
(169) 
34 .5 ' 
(2) 
52 
1995 
41.1 
(185) 
49.7 
69) 
40.3 
(171) 
38.0 
(3) 
39.0 
(77) 
45.9 
(22) 
30.5 
(66) 
37.8 
(4) 
19 
1996 
31.7 
(51) 
33.7 
(177) 
34.9 
(7) 
31.0 
(23) 
50 
Overall* 
1
 29.6 
32.9 
46.3 
33.6 
38.1 
46.0 
32.4 
44.8 
44.1 
30.7 
42.4 
34.1 
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TABLE 2.1.1 TRIBUTARY SITES 
SITE 
NUMBER 
1. 
2 
LOCATION 
Swan Beck 
Apedale Beck 
GRID 
REFERENCE 
SE 909042 
SE 042909 
DATE 
9/8/96 
13/8/96 
METHOD, SITE 
MIDPOINT, LxWxD (m) 
SAW, 12.5m u/s of ford, 
25m x 2.5m x 0.1m 
SAW, 12.5m u/s of road 
bridge, 25m x 2.5m x 0. lm 
SAW = Single Anode Wading 
TABLE 2.1.2 SITES - R.URE 
SITE 
NUMBER 
3 
4 
5 
6 
7 
8 
9 
10 
11 
LOCATION 
Thwaite Holme Farm, Worton 
Middleham 
Jervaulx Abbey 
Clifton Castle 
Mickley,(new weir) 
(old weir) 
Ripon, above Hewick Bridge 
Langthorpe 
Aldborough 
Aldwark Bridge 
GRID 
REFERENCE 
SD 960904 
SE 115887 
SE 122889 
SE 165862 
SE 215838 
SE 251769 
SE 252771 
SE 332702 
SE 388672 
SE 413668 
SE 467623 
DATE 
9/8/96 
8/8/96 
13/8/96 
7/8/96 
6/8/96 
31/7/96 
19111% 
30/7/96 
29/7/96 
METHOD, SITE MIDPOINT, LENGTH 
FISHED(m) 
SAW, 40m d/s weir, 80m 
DAW, 100m u/s pool on bend, 100m 
DAB, 250m u/s pool on bend, 700m 
SAW, 100m u/s track adjacent to Sowden Beck, 150m 
SAB, 100m u/s access gate, 300m 
SAW, 20m d/s weir, 100m 
SAW, 25m d/s weir (generator on concrete block u/s weir), 60m 
SAB, 350m u/s bridge, 700m both margins 
BB, 350m us bridge, 700m both margins 
GN x 2, set 100m u/s bridge for 1.5 hours 
SAB, 300m u/s slipway, 600m both margins 
BB, 300m u/s slipway, 600m both margins 
GN x 2, set 200m u/s slipway for 2.5 hours 
SAB, 200m u/s from small willow(lhb), 400m both margins 
BB, 200m u/s from small willow(lhb), 400m both margins 
GN set 12m d/s from top of site for 2hours 
SAB, 150m u/s toll bridge, 300m both margins 
BB, 150m u/s toll bridge, 300m both margins 
SN, 200m u/s toll bridge, single sweep 
GN, set 250m u/s toll bridge for 2.25 hours 
SAW - Single Anode Wading DAW = Double Anode Wading DAB = Double Anode Boating BB = Boom Boating SN - Seine Net GN = Gill Net 
Table 2.1.3 Sampling methodologies for each site 
SITE LOCATION 
Swan Beck 
Apedale Beck 
R.Ure,Worton 
R.Ure, Middleham 
R.Ure, Jervaulx 
R.Ure, Clifton Castle 
R.Ure, Mickley 
R.Ure, Hewick Bridge 
R.Ure, Langthorpe 
R.Ure, Aldborough 
R.Ure, Aldwark Bridge 
METHOD 
single anode,wading 
single anode,wading 
single anode, wading 
double anode,wading and 
boat 
single anode, wading and 
boat 
single anode, wading and 
boat 
single anode, wading 
single anode, boating 
boom boat 
2x gill nets set for 1.25hr 
single anode, boating 
boom boat 
lx gill net set for 2.5hr 
single anode, boating 
boom boat 
lx gill net set for 2.25hr 
seine net, single sweep 
single anode, boating 
boom ,boat 
lx gill net set for 2.25hr 
COMMENTS 
high efficiency 
high efficiency 
efficiency reduced in wider areas 
stop net set at top of site,deep pool 
on bend not fished 
increased flow reduced efficiency 
poor coverage of wide, shallow areas 
reduced efficiency in fast water 
below uprTer weir 
poorer coverage with boom boat at 
lower end of site because of 
shallows.Only margins electrofished 
Uniformly deep, only margins fished 
as above 
as above 
Equipment details: 
Electric fishing: single/double anode with an Electracatch WFC7 box set on pulsed 
d.c. 100Hz with a 1.7kVA generator. 
Boom boat:Electracatch WFC12/30 box set on pulsed d.c. 150Hz with a 7.5kVA 
generator. 
Seine net: 80x5m, 12.5mm mesh. 
Gill net: 60m multi-mesh braided gill net, 12 panels from 8mm to 55mm half mesh. 
Table 3.1.2 Age and Growth 
SPECIES 
Brown trout 
S I T E 
Swan Beck 
Apedale Beck 
Worton 
Middleham 
Jervaulx 
Clifton Castle 
Mickley(old weir) 
Mickley(new weir) 
No. 
OF 
FISH 
119 
7 
104 
1 
1 
2 
1 
4 
7 
2 
1 
14 
3 
2 
1 
18 
10 
13.. 
4 
1 
1 
1 
1 
1 
2 
1 
4 
10 
16 
A G E 
(YEARS) 
0+ 
1+ 
0+ 
1+ 
2+ 
4+ 
6+ 
1+ 
2+ 
3+ 
4+ 
2+ 
3+ 
4+ 
7+ 
0+ 
1+ 
2+ 
3+ 
4+ 
0+ 
1+ 
3+ 
4+ 
5+ 
0+ 
1+ 
2+ 
3+ 
Y E A R -
C L A S S 
1996 
1995 
1996 
1995 
1994 
1992 
1990 
1995 
1994 
1993 
1992 
1994 
1993 
1992 
1989 
1996 
1995 
1994 
1993 
1992 
1996 
1995 
1993 
1992 
1991 
1996 
1995 
1994 
1993 
MEAN 
LENGTH 
(cm) 
5.7 
11.2 
5.8 
13.6 
15.7 
34.2 
46.6 
15.5 
22.5 
30.7 
34.3 
20.7 
28.6 
42.6 
53.1 
8.3 
17.7 
21.9 
26.6 
31.3 
6.7 
15.8 
28.2 
33.1 
35.6 
9.1 
18.0 
25.8 
31.7 
LENGTH 
RANGE 
(cm) 
4.4-7.4 
10.2-12.4 
4.1-6.9 
-
-
31.9-36.5" 1 
-
13.1-18.3 
20.2-28.1 
30.2-31.1 I 
-
17.0-24.9 
26.6-30.0 ' 1 
38.1-47.0 
-
6.0-10.0 
14.5-19.7 
18.2-27.1 
24.8-28.7 ' 
-
-
-
1 
35.2-35.9 , 
-
16.5-19.5 T 
22.4-34.6 
27.5-35.6 
Table 3.1.3 Age and Growth 
S P E C I E S 
Salmon 
Grayling 
S ITE 
Middleham 
Clifton Castle 
Mickley(old weir) 
Worton 
Middleham 
Clifton Castle 
Mickley(old weir) 
Mickley(new weir) 
No. 
O F 
F I S H 
1 
46 
4 
10 
6 
19 
18 
3 
2 
41 
7 
3 
2 
2 
2 
1 
7 
1 
A G E 
(YEARS) 
0+ 
0+ 
1+ 
0+ 
0+ 
0+ 
1^+ 
2+ 
3+ 
0+ 
1+ 
2+ 
3+ 
4+ 
0+ 
4+ 
0+ 
3+ 
Y E A R -
C L A S S 
1996 
1996 
1995 
1996 
1996 
1996 
1995 
1994 
1993 
1996 
1995 
1994 
1993 
1992 
1996 
1992 
1996 
1993 
M E A N -
L E N G T H 
(cm) 
6.1 
7.5 
13.9 
6.6 
8.6 
8.4 
20.0 
28.2 
31.6 
9.4 
22.6 
28.8 
33.8 
35.6 
10.4 
37.6 
9.6 
34.3 
L E N G T H 
R A N G E 
(cm) 
-
6.1-9.0 
13.7-14.1 
5.8-7.7 
7.8-9.4 
6.7-9.6 -
14.8-22.4 
27.3-29.3 
30.9-32.3 
8.0-10.3 
21.5-25.0 
29.2-29.8 
33.7-33.8 
35.3-36.2 
10.3r10.4 
-
9.1-9.9 
-
Table 3.1.4 Age and Growth 
SPECIES 
Barbel 
Dace 
Chub 
S ITE 
Middleham 
Clifton Castle 
Hewick Bridge 
Middleham 
Jervaulx Abbey 
Mickley(new weir) 
Hewick Bridge 
Langthorpe 
Aldborough 
Aldwark Bridge 
NO. 
OF 
FISH 
5 
1 
1 
1 
5 
1 
11 
3 . 
3 
1 
1 
1 
1 
2 
5 
2 
2 
1 
1 
1 
2 
45 
1. 
9 
AGE 
(YEARS) 
13+ 
17+ 
20+ 
0+ 
1+ 
2+ 
1+ 
4+ 
5+ 
6+ 
8+ 
10+ 
11+ 
12+ 
13+ 
15+ 
16+ 
13+ 
12+ 
6+ 
8+ 
1+ 
1+ 
1+ 
YEAR-
CLASS 
1983 
1979 
1976 
1996 
1995 
1994 
1995 
1992 
1991 
1990 
1988 
1986 
1985 
1984 
1983 
1981 
1980 
1983 
1984 
1990 
1988 
1995 
1995 
1995 
M E A N 
L E N G T H 
(cm) 
51.7 
51.2 
60.0 
. 6.3 
8.9 
12.5 
7.1 
18.5 
17.8 
23.7 
35.6 
41.2 
46.2 
43.1 
45.9 
44.6 
46.7 
45.4 
43.5 
29.9 
31.5 
6.0 
7.4 
6.3 
L E N G T H 
R A N G E 
(cm) 
46.6 - 57.8 
-
-
-
8.2-10.3 
1 
7.3-8.8 
17.2-20.3 
22.4-25.1 
^ 
42.0-44.1 
43.2 - 47.6 
42.6 - 46.5 
46.4-46.9 
-
- -
|' 
30.2 - 32.8 
5.0 - 7.3 
-
5.3-6.8 
Table 3.1.5 Age and Growth 
S P E C I E S 
Roach 
Bream 
Bleak 
S ITE 
Langthorpe 
Aldborough 
\ 
Aldwark Bridge 
Langthorpe 
Aldwark Bridge 
Langthorpe 
Aldborough 
Aldwark bridge 
No. 
O F 
F I S H 
32 
3 
1 
2 
1 
1 
2 
12 
4 
1 
1 
1 
2 
76 
16 
2 
2 
1 
1 
88 
25 
5 
6 
3 
1 
1 
4 
2 
AGE 
(YEARS) 
1+ 
2+ 
3+ 
4+ 
5+ 
6+ 
7+ 
1+ 
2+ 
3+ 
4+ 
6+ 
0+ 
1+ 
2+ 
3+ 
4+ 
6+ 
0+ 
1+ 
1+ 
2+ 
3+ 
4+ 
2+ 
3+ 
If 
2+ 
Y E A R - . 
C L A S S 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1995 
1994 
1993 
1992 
1990 
1996 
1995 
1994 
1993 
1992 
1990 
1996. 
1995 
1995 
1994 
1993 
1992 
1994 
1993 
1995 
1994 
M E A N 
L E N G T H 
(cm) 
5.9 
9.6 
12.2 
15.2 
17.4 
18.9 
21.2 
7.2 
10.3 
13.0 
17.2 
22.6 
2.6 
6.5 
9.8 
12.8 
13.5 
20.0 
4.7 
6.5 
5.5 
9.8 
12.3 
13.4 
10.9 
12.7 
6.5 
10.0 
L E N G T H 
R A N G E 
(cm) 
5.0-7.0 
9.5-9.7 
-
15.1-15.2 
-
-
-
6.4-8.0 
8.8-11.0 
-
-
-
2.4-2.8 
5.3-8.0 
9.1-11.2 
11.3-14.8 
11.4-15.5 
-
-
5.4-8.8 
4.7-7.3 
9.1-10.6 
11.8-13.2 
12.3-14.7 
-
-
5.4-8.6 
9.8-10.2 
Table 3.1.6 Age and Growth 
SPECIES 
Gudgeon 
Ruffe 
SITE 
Middleham 
Mickley(new weir) 
Hewick Bridge 
Aldborough 
Aldwark Bridge 
Acaster Malbis 
Middleham 
. 
Clifton Castle 
Hewick Bridge 
Aldwark Bridge 
NO. 
OF 
FISH 
3 
1 
1 
23 
1 
15 
1 
9 
4 
1 
1 
1 
1 
8 
AGE 
(YEARS) 
1+ 
1+ 
1+ 
1+ 
2+ 
1+ 
1+ 
2+ 
3+ 
1+ 
2+ 
2+ 
1+ 
1+ 
YEAR-
CLASS 
1995 
1995 ' 
1995 
1995 
1994 
1995 
* 
1995 
1994 
1993 
1995 
1994 
1994 
1995 
1995 
MEAN 
LENGTH 
(cm) 
8.5 
10.4 
8.0 
7.2 
9.3 
7.6 
8.6 
11.2. 
13.7 
8.8 
9.6 
12.5 
8.7 
7.8 
LENGTH 
RANGE 
(cm) 
8.2 - 9.1 
6.0-8.6 " 
6.6 - 8.9 
-
10.4-12.5 
12.6-14.2 
7.3-8.4 
Table 3.1.7 Age and Growth 
SPECIES 
Perch 
Pike 
" 
SITE 
Hewick Bridge 
Langthorpe 
Aldborough 
Aldwark bridge 
Hewick Bridge 
Langthorpe 
Aldborough 
Aldwark Bridge 
NO. 
OF 
FISH 
2 
1 
3 
9 
2 
3 
12 
1 
1 
2 
38 
4 
1 
1 
2 
1 
1 
1 
4 
2 
4 
3 
7 
4 
AGE 
(YEARS) 
1+ 
2+ 
6+ 
1+ 
2+ 
. 5 + • 
1+ 
2+ 
7+ 
0+ 
1+ 
2+ 
3+ 
9+ 
2+ 
4+ 
6+ 
7+ 
0+ 
1+ 
4+ 
1+ 
2+ 
4+ 
YEAR-
CLASS 
1995 
1994 
1990 
1995 
1994 
1991 
1995 
1994 
1989 
1996 
1995 
1994 
1993 
1987 
1994 
1992 
1990 
1989 
1996 
1995 
1992 
1995 
1994 
1992 
MEAN 
LENGTH 
(cm) 
15.8 
19.7 
34.3 
9.8 
14.8 
23.3 
10.7 
14.4 
31.6 
3.5 
10.0 
13.1 
20.9 
96.5 
39.2 
53.2 
73.7 
71.0 
12.6 
29.1 
56.0 
29.6 
40.7 
56.7 
LENGTH 
RANGE 
(cm) 
15.3-16.3 
-
31.3-36.5 
8.3-11.7 
14.4-15.2-
22.5-23.7 
9.7-13.6 
-
-
3.3-3.7 
7.8-13.3 
16.1-18.6 
-
-
37.7-41.0 
-
-
-
11.2-13.6 
28.3-29.8 
53.1-60.1 
27.7-30.7 
38.2-50.1 
48.6-63.0 
Fig. 3.1.1 Length:frequencies of brown trout 
Fig. 3.1.2 Length:frequencies of brown trout 
Fig. 3.1.3 Length:frequencies of salmon 
Fig. 3.1.4 Length:frequencies of grayling 
Fig. 3.1.5 Length:frequencies of barbel 
Fig. 3.1.6 Length:frequencies of dace 

Fig. 3.1.8 Length:frequencies of roach 
Fig. 3.1.9 Length frequencies of bream 
Fig. 3.1.10 Length:frequencies of bleak 
Fig. 3.1.11 Length:frequencies of gudgeon 
Fig. 3.1.12 Length:frequencies of ruffe 
Fig. 3.1.13 Length frequencies of perch 
Fig. 3.1.14 Length:frequencies of pike 
Fig.3.1.15 MONTHLY MEAN FLOWS AT KILGRAM BRIDGE VS SMOLTS TRAPPED AT MICKLEY 




Catch composition total 
ALDWARK (all methods) 
APPENDIX 1e 
APPENDIX 2a Fish Length Frequency (all Species) 
Seine Net (Aldwark) 
APPENDIX 2b Fish Length frequency (all species) 
Single anode (Aldwark) 
APPENDIX 2c Fish Length Frequency (all species) 
Boom boat (Aldwark) 
APPENDIX 2d Fish Length Frequency (all species) 
Gill Net (Aldwark) 
APPENDIX 3a Catch composition 
Seine Net Beningbrough 
APPENDIX 3b Catch composition 
Single Anode Beningbrough 
U Z^I "ZU 
APPENDIX 3c Catch composition 
Boom boat Beningbrough 
APPENDIX 3d Catch composition 
Gill Net Beningbrough 
APPENDIX 3e Catch composition Total 
Beningbrough (All methods) 
APPENDIX 4a 
Fish Length frequency (all species) 
Seine Net (Beningbrough) 
APPENDIX 4b Fish Length frequency (all species) 
Single Anode (Beningbrough) 
APPENDIX4c| Fish Length Frequency (all species) 
Boom boat (Beningbrough) 
APPENDIX 4d Fish Length Frequency (all species) 
Gill Net (Beningbrough) 
APPENDIX 5a Catch composition 
Seine Net (NABURN) 
APPENDIX 5b Catch composition 
Single Anode (Naburn) 
" 
APPENDIX 5c Catch composition 
Boom boat (NABURN) 
2(1.8%) 1(0.9%) 
APPENDIX 5d Catch composition 
Gill Net (NABURN) 
APPENDIX 5e Catch composition Total 
Naburn (All methods) 

APPENDIX 6b Fish Length frequency (all species) 
Single anode (Naburn) 
APPENDIX 6c Fish Length Frequency (all species) 
Boom boat (Naburn) 
APPENDIX 6d 
Fish Length Frequency (all species) 
Gill Net (Naburn) 
Method 
Age 
Dace 
Chub 
Roach 
Bream 
S.Bream 
Bleak 
Gudgeon 
Ruffe 
Perch 
Pike 
total 
Single Anode 
0+ 
1 
26 
3 
30 
1+ 
28 
81 
134 
9 
24 
42 
1 
68 
3 
390 
2+ 
8 
8. 
43 
27 
20 
3 
22 
4 
135 
>3 
7 
5 
75 
14 
4 
18 
35 
158 
total 
43 
94 
9 
9-1 
66 
4 
108 
45 
713 
Gill Net 
0+ 1+ 
11 
2 
23 
36 
2+ 
8 
2 
5 
2 
17 
>3 
1 
3 
23 
1 
28 
total 
1 
3 
42 
4 
28 
3 
81 
Seine Net 
0+ 
1 
1 
1+ 
7 
6 
218 
106 
13 
78 
8 
71 
507 
2+ 
40 
16 
11 
21' 
2 
90 
>3 
10 
7 
4 
1 
22 
total 
7 " 
6 
268 
106 
36 
89 
8 
97 
3 
620 
Boom Boat 
0+ 
1 
1 
1 
3 
1+ 
2 
7 
8 
41 
1 
17 
2 
78 
2+ 
1 
14 
30 
7 
14 
66 
>3 
8 
128 
1 
2 
17 
10 
15 
181 
total 
11 
7 
150 
2 
2 
88 
1 
35 
32 
328 
Appendix 7 Age/species:method selectivity 
Appendix 8 
i 
Method:age selectivity ) 
